Influence of gonadectomy on the antinociceptive effects of opioids in male and female rats.
Sex differences in the antinociceptive effects of opioids have been reported in a variety of nociceptive assays, and it has been postulated that these differences are mediated by gonadal hormones. The present study examined the influence of gonadectomy on opioid antinociception in male and female rats. In a warm-water, tail-withdrawal procedure, the antinociceptive effects of the high-efficacy micro opioids etorphine and morphine; the low-efficacy micro opioids buprenorphine and dezocine; and the low-efficacy, mixed-action opioids butorphanol and nalbuphine were examined in intact and gonadectomized rats of the F344 and Sprague Dawley (SD) strains. The opioids examined were generally more potent in producing an antinociceptive effect in intact males than intact females, with larger sex differences observed with the less-effective opioids. In F344 males, gonadectomy produced small decreases in the potency of etorphine and morphine, and large decreases in the potency of buprenorphine, dezocine, butorphanol, and nalbuphine. Similar effects were obtained in SD males, with gonadectomy decreasing the potency of each of the opioids tested. In F344 females, gonadectomy produced small increases in the potency of etorphine and large increases in the potency of buprenorphine, dezocine, butorphanol, and nalbuphine. A similar effect was obtained in SD females, as gonadectomy increased the potency of etorphine, morphine, and buprenorphine. In both sexes, gonadectomy had a greater effect in F344 than SD rats. These findings suggest that gonadectomy decreases opioid antinociception in male rats and increases opioid antinociception in female rats. Additionally, the influence of gonadectomy on opioid antinociception appears to be determined by the relative effectiveness of the opioid tested and the rodent strain used.